butternut population in North America during the latter half of the 20 th century. The first report 48 of butternut canker was in Wisconsin in 1967 [4] , and in 1979, the fungus was described for the 49 first time as Sirococcus clavigignenti-juglandacearum (Sc-j) [5] . Recent phylogenetic studies 50 have determined the pathogen which causes butternut canker is a member of the genus 51 Ophiognomonia and was reclassified as Ophiognomonia clavigignenti-juglandacearum (Oc-j) 52 [6]. The sudden emergence of Oc-j, its rapid spread in native North American butternuts, the 53 scarcity of resistant trees, and low genetic variability in the fungus point to a recent introduction 54 of a new pathogenic fungus that is causing a pandemic throughout North America [7] . 55 While Oc-j is a devastating pathogen of a hardwood tree species, many of the species in 56 the genus Ophiognomonia are endophytes or saprophytes of tree species in the order Fagales and 57 more specifically the Juglandaceae or walnut family [8, 9] . This relationship may support the 58 hypothesis of a host jump, where the fungus may have previously been living as an endophyte or 59 saprophyte before coming into contact with butternut. In fact, a recent study from China reported 60 Sirococcus (Ophiognomonia) clavigignenti-juglandacearum as an endophyte of Acer truncatum, 61 which is a maple species native to northern China [10] . The identification of the endophyte strain was made based on sequence similarity of the ITS region of the rDNA. A recent 63 morphological and phylogenetic analysis of this isolate determined that while it is not Oc-j, this 64 isolate is indeed more closely related to Oc-j than any other previously reported fungal species 65 [11]. The endophyte isolate also did not produce conidia in culture in comparison to Oc-j which 66 produces abundant conidia in culture. It is more likely that these organisms share are common 67 ancestor and represent distinct species.
68
While the impact of members in Diaporthales on both agricultural and forested 69 ecosystems is significant [2] , there has been limited information regarding the genomic evolution 70 of this order of fungi. Several species have recently been sequenced and the genome data made 71 public. This includes pathogens of trees and crops as well as an endophytic and saprotrophic 72 species [12] . However, these were generally brief genome reports and a more thorough 73 comparative analysis of the species within the Diaporthales has yet to be completed.
74
Here we report the genome sequence of Oc-j and use it in comparative analyses with 75 those of tree and crop pathogens within Diaporthales. Comparative genomics of several members 76 of the Diaporthales order provides valuable insights into fundamental questions regarding fungal 77 lifestyles, evolution and phylogeny, and adaptation to diverse ecological niches, especially as 78 they relate to plant pathogenicity and degradation of complex biomass associated with tree 79 species.
80

Results and Discussion
81
Genome assembly and annotation of Oc-j 82 The draft genome assembly of Oc-j contains a total of 52.6 Mbp and 5,401 contigs, with an N50 83 of 151 Kbp. The completeness of the genome assembly was assessed by identifying universal single-copy orthologs using BUSCO with lineage dataset for Sordariomycota [13] [20] and Magnaporthe grisea [21] . We show that the order Diaporthales is divided into two main 96 branches. One branch includes Oc-j, C. parasitica, and the Chrysoporthe species (Figure 2) , in 97 which Oc-j is the outlier, indicating its early divergence from the rest of the branch. The other 98 branch includes the Valsa and Diaporthe species.
99
Gene content comparison across the Diaporthales
100
To examine the functional capacity of the Oc-j gene repertoire, the PFAM domains were 101 identified in the protein sequences ( Supplementary Table 1 ). For comparison, we also 102 examined eight of the above mentioned 13 related species, where protein sequences were 103 successfully retrieved (see Methods for details).
104
Secreted CAZymes
CAZymes are a group of proteins that are involved in degrading, modifying, or creating 106 glycosidic bonds and contain predicted catalytic and carbohydrate-binding domains [22] . When 107 secreted, CAZymes can participate in degrading plant cell walls during colonization by fungal 108 pathogens; therefore, a combination of CAZyme and protein secretion prediction was used to 109 identify and classify enzymes likely involved in cell wall degradation in plant pathogens [22] .
110
Overall, the Oc-j genome contains 576 putatively secreted CAZymes, more than any of the other 111 eight species included in this analysis, and 60 CAZymes more than D. helianthi, the species with Oc-j genome has a total of 72 gene clusters (Figure 3) , reflecting a greater capacity to produce 166 various secondary metabolites. Among the 72 gene clusters in Oc-j, more than half are type 1 167 polyketide synthases (t1pks, 39 total, including hybrids), followed by non-ribosomal peptide 168 synthetases (nrps, 14 total, including hybrids) and terpene synthases (9) ( Supplementary Table   169 1). 170 When compared to all species included in this study, we found that Oc-j has the third highest 171 number of clusters, only after D. longicolla and Melanconium sp.; however, when normalized by total gene number in each species, Oc-j is shown to have 6.4 secondary metabolism gene clusters 173 per 1000 genes, the highest among all species included in this study. The D. helianthi genome 174 contains only six clusters, likely due to the poor quality of the genome assembly with an N50 of 175 ~6 kbps (Figure 3, Suppl. Table 1) . Cluster numbers can vary greatly within the same genus.
176
Conclusion 177
We constructed a high-quality genome assembly for Oc-j, and delineated the phylogeny of 178 Diaporthales with a genome-wide multi-gene approach, revealing two major branches. We then 179 examined several gene families relevant to plant pathogenicity and complex biomass 180 degradation. We found that the Oc-j genome contains large numbers of genes in these gene 181 families. These genes might be essential for Oc-j to cope with its niche in the hardwood butternut 182 (Juglans cinerea). Future research will need to focus on understanding the prevalence of these Genome assembly and annotation 204 We corrected our raw reads using BLESS 0.16 [28] with the following options: -kmerlength 23 -205 verify -notrim. Once our reads were corrected, we trimmed the reads at a phred score of 2 both 206 at the leading and trailing ends of the reads using Trimmomatic 0.32 [29] . We used a sliding 207 window of four bases that must average a phred score of 2 and the reads must maintain a 208 minimum length of 25 bases. Next, de novo assembly was built using SPAdes-3.1.1 [30] with 209 both paired and unpaired reads and the following settings: -t 8 -m 100 --only-assembler.
210
Genome sequences were deposited at ncbi.nlm.nih.gov under Bioproject number PRJNA434132.
211
Gene annotation was performed using the MAKER2 pipeline [31] in an iterative manner as is 
